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SWMMARY

An investigatlion wae conducted in the Langley 19-foot
pressure tumnel to determine the 1lift, drag, pitching-moment,

and stalling characteristics of a %-scale partiel-span model

of the left wing of the Republic XF-12 airplane. The effects

of a duct inlet, located between the nacelles at the leading

edge of the wing, on those charecteristics were alsc investigated.
The Reynolds numbers for the investigation covered a range from
4,500,000 to 8,600,000.

The results of the investigation indicated that maximum
11ft coefficients of 1.36, 1.71, and 2.1l were measured on the
model with flaps neutral and deflec'bed. 20° and 55°, respectively,
at a Reynolds number of 8,600,000. V¥hen the duct inlet was
repleced by a basic airfoil noge the flap-neutrel maximum-1ift
coefficient was increased from 1.36 to 1.41. The results alsc
showed that at maximum 1ift with flaps neutral or deflected 55°
most of the area between the nacelles was stalled while only
gmall areas on other portions of the medel were stalled; when
the duct inlet was replaced by the basic airfoil nose the stall
wvas delayed to a slightly higher angle of attack but the nature
of the stall was relatively unaffected.
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INTRODUCTION

The XF-12 ie a high-speed, high altitude, long-range,
photogrephlc alrplane designed by the Republic Aviation Corpora-
tion for the Army Alr Forces. It le of conventional design and
is powered by four Pratt and Whitney R-4360 engines. The over-
all dimensions end some of the details of the airplane are shown
in figure 1. To aid in the design of the airplane, models of
geveral components of the sirplane as well as a model of the
complete alrplane were tested in variocus wind tunnels of the
NACA Langley Yaboratory.

A ﬁ-scale partial-span model of the left wing of the air-

plane was tested in the Langley 19-foot preassure twmnel for the
primary purpose of determining the characteristics of a sealed
internally balanced slleron similar to that intended for use on
the full-scale alrplane. The results of the alleron inveastigabion
were obtained at a Reynolds number of 8,600,000 and are reported
in reference 1. The investigation also included a study of the
1ift, drag, pitching-moment, and stalling characteristics of the
model with varlous flap deflections and the effects of a wing -
duct inlet on those characteristics. The results of the latter
portion of the luvestigation were obtalned at values of Reynolds
number verying from 4,500,000 to 8,600,000 and are presented
herein.

SYMBOLS AND COEFFICIENTS

The symbols and coefficlents used herein are defined as
follows: ' ' ' '

Cy, ift coefficient (L/qS)
Cp dreg coefficient (D/qS)
Cy 1lateral-force coefficilent .(Y/qs) 5 |
Cn pitching-moment coefficien‘l': Al(M/q_c'S)

C, vawing-moment coefficlent (Nfqps)
qQ free-streem dynamic pressure %p\?e)

o) meas density of air
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v veloclty of alr

L 1ift

D drag

Y lateral force

M  pitching-moment ebout airplans center-of-gravity location
(0.2743¢" on Puselage center lins). .

N yawing moment about alrplane center-of-gravity ioéa.tion

S wing -area .

¢' wing mean serodynsmic chord

b wing span -

o angle of attack of root chord line
& flap d_eflection

'R Reynolds number (pVe'/u)

it coefficlent of viscosity

M Mach number (V/a) |

& Teloclity of sound
MOUEL, AND APPARATUS

The El_--scale partigl-agpan model of the Republic Xi-12 airplanse

represents the outboard 92.4 percent of the left wing of the alr-
plane. The general dimensions of the meodel are shown im figurs 2.
The wing embodled Republlc Alrcraft Corporation alrfoil sections
designated as R-U4, 40-318-1 at the root.snd R-4, 40-413-.6 at the
tip. The ordinates are given in reference 2.

The model was tested in the Langléy 19-Ffoot pressure tumnel
in conjunction with a reflection plane. A description of teat
methods with a reflectlon plans is given in reference 3. The
general dimensions of the tunnel setup are shown in figure 3
and views of the model mourited in the twmel are presented in
Pigure 'h. A gap of 3/16 +1/32 inch was mainteined between the
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inboard end of the model and the reflectlon plane by means of an 9
gvbomatic telescopling mechanism bullt into the model.

Partisl-span double-slotted flaps were provided for the
model and were held in place by brackets shaped to give the
jesired flap dsflections of 0°, 20°, and 55°. Details of the
flep are shown in figure 5.

An air inlet which was developed on the model in the
Langley propeller-research timnel was installed in +the leading
odge of the wing between the nacelles. The Inlet was comnected
to ducts which represented the oll cooler, Intercoocler, and charge-
alr ducts of the alrplesne. The ducts had exits along the lower
surfeces of both nacelles and wore equlpped with adjustable
shutters for regulating the alr flow through the ducte. The
tests with Iflaps neutral were made with & duet shubter setting
which gave asn entrance velocity ratio of 0.4l at en angle of .
attack of 2°0. The tests with flaps deflected 200 or 55° were
nade with a duct shutter setting which gave an entrance velocity
ratio of 0.75 at an angle of attack of with flaps neubtral.
For some of the tests the duct inlet was replaced by a solid
nosge plece which gave basic alrfoil contour teo thabt part of
the wing between the nacelles. Details of the inlet and the
airfoil nose are shown in figure 6. The ordinates for the inlet "

are pregented in table I.

ae

All, tests reported herein were made with propellers removed
and the cowl exit flsps set to simulate the airplane cruilsing
condition. The model was equipped with a sealed internally
balanced aileron which was kept at neuntral for the present tests.

TESTS

The tests reported herein were made In the Langley 19-foot—
pressure tummel with the air In the tunnel compressed to

approximstely 2% atmospheres.

The 1ift, drag, and pitching-moment characterlstics of the
model were determined thrbugh & range of angle of atback with
flaps neutral and deflected 20° and 55°. The dsta were determined
et dynemic pressures of 25, 50, and 100 pounds peir square foot
gorresponding to Reynolds numbers of 4,500,000, 6,300,000, and :
8,600,000, end Mach numbers of 0.09, 0.12, and 0.17, respectively.

The stalling charactoristice of the model were determined -
by observing the behavior of wool tufts fastensd to the upper
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surface of the wing with cellulose tepe. The stall tests were
made, with flaps neutral and deflected 55°, at a Reynolds number
of 8,600,000.

Some tests were made to determine the effects of the duct
inlet on the 1ift, drag, and pitching-nmoment characteristice of
the model with flaps neutral by testing the model through the
amme engle of attack range and Reynolds nmumber range with the
duct inlet replaced by the solid airfoll-contour nose plecs.

The effsctas of the duct inlet on the stalling charscteristics
of the model were obtalned by repeating the stall tests with the
duct inlet replaced by the basic airfoll noss.

CORRECTIONS TO DATA

All force and moment data presented in. this report have.
been raduced to nondimensionsl. coefficient form. -Moments :
were computed sbout a point corresponding to a center-of-gravity
location on the center line.of the airplane fuselage at .27- 43 per-
cent of the méan serodynamic chord. Jet-boundary and plan-form
corrections have been calculated and. ‘gpplied to the force-and
moment datd by the method ouilined in-.reference 3.- Corrections
were also applied for the absence of dihad.?.al in tho model by .
rotating the -axes of the forces 6°. (the amount .of dihedral on -
the aﬁrplane) and correcting the. projected,wing area and span
for the ‘effects of the rotation. The final .force and moment .
coefficients, therefore, apply to a complete wing. with 60 dihed.v'al,.-
The total corrections “applied are as follovs. R -

= - 0.1051
L = CLgross ~ 07 CYsrosf:es
Cp = 1.0055Cp + 0.015 2
gross gross
C, = C "+ 0.0087¢ - 1.86i
‘- Uoross TTlgroes e Darosa

o = Qfymmel + 1'003(}.[@1.038

where the subscript "gross refers to the wncorrected coefficient

. Ko correct:lons for the tare and interfsrence effects of the
model supports were applied ‘to the 1ift, drag, and pitching-moment
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CONCLUSIONS

Teats of a %—scale partial-span model of the Republic

Xr-12 elrplsne in the Langley 19-foot pressure tinnel indlcated
the following conclusions: -

1. Maximum 1ift coefficlents of 1.36, 1.71, and 2.11, were
nmeasured on the model with flaps neutral and deflected 200 and
550, respectively, at a Reynolds mumber of 8,600,000. When the
wing duct inlet was replaced by a basic alrfoll nose the flap-
neutral maximm 1ift coefflclent was incressed to 1.h4l,

2. At maximm 11ft with flaps neutral or deflected 550 mosh
of the area between the nacelles was stalled while only amall
areag on other portions of the modsl were stelled. When the duct
inlet was replaced by the basic alrfoll noge the stall was delayed

to a slightly higher angle of attack, but the nature of the stall
was relatively wmaffected.
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TAELE I.- QEDINATES FOR ,DUCT-INLET CONTOUR

(8Bee figure 8 for explanstion of eymbols.}

L _ ]
Inboard End Outboard End
x x Yo, | Yuy Yy, ¥z, x x Tug Yo, | %y I,
(% ¢} |(in.) {(2n.) [(in.) | (In.} | (in.} [(% e) [Cin.) |Cie.) | (1m.)|(in.) | C1na)
-2.01 |[«0.900{0.0%0 | 0.05%0| — | — | -2.01(-0.791] o (o] — —_
-1.89 [» .890| .128 |- .O45| — | — | -1.99 |- .78s| 0.085 |-0.035| — —_
-1.94 - «870] .208 |- .095| — — | ~2.96 |- .770! .162 |- .O76| — —_
-1.85} .820] .325 |- .168] — — | -1.85 |~ .720{ .293 |- .188] — —_
* «1.56 |- .700| 512 |- .225| — — | -2.57 |~ .820{ .438 |- .187] — —_
~ <89 - .400] .g25 [~ .250| — — | -1.02 |- .400| .668 |- 226} — | ——
o o 1.142 |- .285| — — | o a 890 |- J190| — | —
46| .208] — | — |-l.820{-1.820] 48] .180] — | — |-1.545|-1.843
<49 .218 — — | =1l.748} ~1.940 T Jdg2| — — [=1.482|-1.6845
«54 241 — — }=1.695| -1.975 54 212 — — | =l.437|=1.878
T4} o330 — | — |-1.580{-2.075 .74 | .ps0| — | — {-1.348|.1.757
85| .400|i.402 |- ave} — | — 1.02 | .400|1.248 |- 138} — | —
1.04| .466| — | — |-l.482|-2.172| 1.0¢| .409} — | — |-1.265|-1.842
ledd| 844 — — | -1.404{-2.270| l.44 | .566f — | — |-1.190|=1.925
1.9¢| .888] — — (-1.526{-2.%80| 1.94 | .785] — | — |-1l.125|-2.011
2.68) 1.200)1.845 |- .030| — — | .54 } 1.000(1.878 |~ O56] —— | ——
2.94|1.517| — | — [-1.216|-2.%00| 2.94 | 1.167] — | — l-1.0m1[-2.225
3.04} 1.7656| — —— |-1.140|-2.802] 5.8% | 1,500} 1.802 | .058] — _
4.46| 2.000(2.298 | .118] — | — | 5.94 | 1.861] — | — I- .9eg|-2.12
4.94] 2.213| — | —— }-1.080|-2.e835| 6.00 | 2.585] — — |- .875}-2.31¢
68.89| 5.000|2.568 | 303 — — | 6.5358 | 2,500} 2.162 | 248 — | —
7.00| 5.138| —- |} — |- .908!-2.795| 8.00 | 5.151| — | — |- .837|-2.380
8.92| 4.000( 2,878 | .489| — — | 6.83 | 3.500|2.448 | .436] — | —
9.00| 4,036 — | — |- .972]|-2.864|10.00 | 5.639] — | — |- .818|-2.420
12.00| 6.380f — | — |~ .966|-2.955}12.00 | ¢.727| — | — |- .s01|-2.450
13,58 6,000} 5.587 | .886f ~— | —— 113.00 | 5.120]|2.875 748|= (793{-2.461
15.00| 8.726] — | — [~ .958[-2.988]14.47 | 5.700| — «852|- 780 —
15.61| 7.000|3.608 | 1.044] — —— ]|15.00 | 5.998([35.080 | — | — |-R.480
16.16| 7.240} — - .9858| —— [15.74 | €6.220] — 965 — | —
16.28] 7.500| ~— [1l.100] ~ —— [16.00 | 6,302 |5.241 | — | — |-2.500
16.61} 7.400] — | — |- 982} — [16.25 | 6.400] — | — |- .ge2| —
16.96{ 7.605| — |1.179| — | — |i7.285 | 67983 — | 1.186] — | ——
17.14| 7.685| —— | —— |-1,000] —— [17.435 | 6.865] — — |- .e89|-2.519
17.84| 8.000|5.7988 — | — — l18.00 | 7.000|5.2878 — | — | —
18.00| 8.070] — — | ~—— |-5.023418.55 | 7.500| — —_—] — —z.mj

# Fairs into basic airfoll contour.

NATIONAL ADVISORY
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(2) Front view.

Figure 4.- 1/4-scale partial-span model of the XF-12 airplane
in the Langley 19-foot pressure tunnel.
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Figure 6.-Typical section of wing duct inlet and basic airfoll nose on
F-ocale partial-span model of XF-I12 airplare.
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